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Abstract. Livestock production is, more than any other sector of production, an area of conflict 
between economic requirements and the demands and preferences of society. With respect to added value, turn-
over and employment, cattle husbandry takes the most important-place in German livestock production. The 
individual performance of cattle (growth and milk production) has been continuously increased during the last 
decades and has now reached levels that provoke contrary attitudes in society. On the one hand farmers consider 
improved animal performance as a possibility for increasing production efficiency, with special regard to 
nutrient utilization and labour productivity. On the other hand, advocates of moderate production  intensities 
consider the short service life span of high performance animals as an indication of overstraining the biological 
system. Another argument against a further increase in productivity is the growing competition between the feed 
required for high-yielding animals and the food needed for human consumption. The research project will 
investigate the impact of different levels of intensity observed in various dairy farms on the economic viability 
and ecological sustainability. The level of intensity will be determined by the average milk yield per cow of the 
herds investigated. The modelling software REPRO will be used to determine balances for materials and energy 
and may have to be extended to include specific details on animal husbandry. In this way the intensity of land-
use (grassland and arable land) can be varied and included in the assessment of the cattle production systems. In 
addition, labour requirements and employment opportunities will be included in the analysis. The investigations 
will be carried out in North-Eastern Germany and therefore, will reflect the impact of intensity of cattle 
production in this area. The anticipated findings are interrelationships between intensity, economic viability and 
ecological sustainability of cattle production under the specific conditions in North-Eastern Germany. 
 
 
INTRODUCTION 
 
 Today 13.1 million heads of cattle are kept in Germany. One third are dairy cows and 
the rest are heifers, bulls and manly beef cows for meat production. A big advantage of cattle 
farming in contrast to pig farming is that ruminants are able to use the crude fibre and not-
protein-nitrogen as food source. That’s why ruminants do not have to be in competition for 
feed with food needed for human consumption.  
The Land Brandenburg is one of the animal poorest areas in Germany. At target date 
3.May 2005 174,000 dairy cows from total stock of 580,000 cattle were kept. The 
development of the number of stock was further regressive in 2005. Compared with last year 
the stock has decreased by 6,100 animals, respectively 1.04%. 
In 2005 the milk yield was at 8,347 kg milk. As against 1995 this is an output increase 
of 2,770 kg per cow and as against last year a performance plus of 381 kg. With a rising per-
cow output the alleged milk contingent causes a stock reduction by 54,000 cows (table 1). 
 
 
Table 1 
Development of cattle stock (in 1000) and results of milk yield recording in Land Brandenburg  
(target day 5.May 2005) 
 
 
1995 1996 1997 1998 1999 2000 2001 2002 2003 2005 
Total stock number 711.6 716.4 694.2 680.6 675.3 641.7 631.3 613.0 601.2 586.1 
Number of dairy cows (in 1000) 228.0 229.6 221.8 210.8 198.8 191.0 182.4 178.7 178.6 174.0 
Milk yield (kg/cow/year) 4,312 5,759 6,167 6,434 6,797 7,293 7,616 7,796 7,966 8,347 
Source: LDS (Landesamt für Datenverarbeitung und Statistik) 
 
179,000 men and women were busy in the Brandenburg agrarian sector in 1989. 
Presently are   only 36,000 humans, corresponds to 3% of the total population of the land 
Brandenburg (LBV BRANDENBURG). On the average 34 hectares of the agriculturally used 
surface managed each worker. In the year 2005 were 1.7 persons in full operation per 100 
hectares of agriculturally used surfaces (1997 it was 2.5 workers/100 hectares LF amounted 
to). As a cause would be the technical progress since beginning of the industrialization in the 
rising utilization of economical nature and the rationalization of cost-effective work. The 
achievements of the ecosystem and produced special capital replaced human work 
(BLEISCHWITZ, 1998). If the work effectiveness by growth and technical progress continue 
in such a way in the next years as in the past, in 20 years needs the new Lands of the Federal 
Republic only very few workers (full working units) in the agriculture. 
The rise of economic viability of agricultural methods of production has to be 
connected with environment exoneration (environmental protection). Livestock production is 
a substantial source for emissions. This could be frustrating for inhabitants and damaging for 
environment. 
Output increase makes the farms keeping livestock to buy increased animal feed and 
therewith nutrient too. Therefore the nutrient balance especially of intensive farms with 
scarcely land gets worse and the surplus rises. 
Brandenburg is with an area of 2.9 Mio. ha the fifth largest land in Germany and in 
order that, the biggest in East Germany (New Laender). Almost the half of the Land 
Brandenburg, a total of 1.36 Mio. ha, is farm land. The grassland (35% of land-use), thanks 
ruminants, can be used for milk and meat production for human food. But the high-yield is 
only possible with energy-rich concentrates (cereals). So, basal feed ingestion descends by 
higher concentrate administration and the milk produced from basal feed (pasture grass, hay, 
silage) descends too. Again this makes dairy cow a food competent for human (KÖPPL, 
KRUTZINNA, 2003). With a good quality of basal feed a cow can be supplied purely with 
basic fodder for five to six months per year, without having to use additional concentrate 
feeds. If much milk from the basic fodder is won, the concentrate fodder efficiency increases. 
The efficiency is over 15 kg milk per kg concentrate for a milk production of 8,000 
kg/cow/year, 9 kg milk per kg concentrate for a milk production of 10,000 kg/cow/year and 7 
kg milk per kg concentrate for a milk production of 12,000 kg/cow/year (MAINZER, 2005). 
The research project will investigate the impact of different levels of intensity 
observed in various dairy farms. The modelling software REPRO will be used to determine 
balances for materials and energy. The program’s aims at a realization of the guiding principle 
“Secure of  durable land-use management” with largely closed farming cycle of matter, with 
low use of no renewable energy and resources and also minor general environment pollution, 
especially minor nutrient and matter emission (HÜLSBERGEN, 2003). 
In addition, labour requirements and employment opportunities will be included in the 
analysis and will be characterized. 
 
MATERIAL AND METHOD 
 
1.Sampling and questionnaire methodology 
The overall aim of the interdisciplinary research group “Land Innovation“ from the 
Academy of Science Berlin-Brandenburg is the development of a basic vision for the future 
land-use in the Berlin-Brandenburg area (North-Eastern Germany). One of important aspects 
of land-use which will be analysed with priority is innovation in animal husbandry (BENS, 
HÜTTL, PLIENINGER, 2005). The investigation regions are: Barnim, Uckermark and 
Ucker-Randow.  
This district which was selected according to the base for using of REPRO program is 
Uckermark. The Uckermark is by far the largest agricultural district in Brandenburg and one 
of the biggest in Germany. A hilly ground and end moraine landscape with good agriculture 
locations (loamy soils) prevail forwards. The average soil fertility index amounts to 40 (in 
completely Brandenburg 32) and only 25 % (approximately 180,000 hectares) of the 
agricultural surface in the district (opposite 76 % in the country) is proven as disadvantaged 
areas (PHILIPP, 2002). 
The average farms in the Uckermark is clearly bigger than the average farm in the 
whole of East Germany. While in Brandenburg it has a land capacity of 200 ha on average of 
all types of farms, in Uckermark it has 304 ha (LDS BRANDENBURG, 2005). The milk 
yield in the Uckermark lies between 3,518 kg and 11,283 kg milk, the average amounts to 
8,563 kg milk (in completely Brandenburg 8,347 kg of milk) (LKV, 2005). 
The survey will be conducted by way of personal interview with cattle owners in the 
selected district Uckermark in Brandenburg. The selected farms represent the highest 
aggregation level of the program REPRO. The input of the farm names and the agricultural 
system are necessary here. Each farm will be allocated a certain number and an own index. 
The data acquisition in the farms is supported by the supply of data pools in master data as 
well as the possibility of the data import, e.g. from field card indices. The following ranges 
are inquired: general data to the farm, soil and climate, farm size, data to the crop farming 
(kinds of fruit and yields, plant protectant, fertilization, machine inventory, buildings 
inventory, led field card indices), data for animal husbandry (animal species and achievement, 
animal additional purchase and sales, feed employment, machine inventory, buildings 
inventory, accumulation of organic fertilizers, ingredients of organic fertilizers), data to the 
economics, data for energy account, data for technical equipment, employment of feeds, 
agricultural supplies. All these data are seized and imported in REPRO. 
This complex approach permits it to analyse not only real situation but also to 
accomplish scenario calculations. 
 
2. The model REPRO 
 
Only a share of the energy taken up with the food and nutrients are converted in the 
body. Another part is transferred to the environment over the waste products excrement, 
urine, water vapour, fermenting gases and body temperature. In order to seize environmental 
effects different techniques are used. Agrarian environmental indicators play an outstanding 
role. These are characteristic numbers, with which can be estimated the impact of agricultural 
production systems on the environment in a simplified form. In order to limit the expenditure 
of the data procurement, it concerns to get along with as few - but meaningful –indicators 
(FLACHOWSKY, 2000). The model REPRO differs from other models in content by the 
system approach and technically by the conversion into a practice-applicable software. In 
such a way it is conceived that the internal material and energy balances can be illustrated 
exactly (Fig. 2.2.1). Not only the in- and the output over the farm limit are analysed, but also 
the most important product streams between crop farming and animal husbandry, material 
changes (e.g. forage preservation, fertilizer preparation) and selected emissions (e.g. nitrate, 
methane). The cycle of matter soil - plant - animal - soil connects all branches of a farm. To 
the material flows are attached energy flows, which enter in energy balance. Therefore the 
sectors crop farming and animal husbandry are energetically coupled in the model REPRO, 
too. A further analysing sector is the housing system. It contains the procedure sections: 
feeding, housing, manure removal, air conditioning and product obtain. The system borders 
end when the products leave the farm (milk, animal sales) or are used (organic manure). An 
exact illustration of the operating system is to be achieved with as few indicators as possible 
(HÜLSBERGEN, 2002). The user of the program can exactly reconstruct how an estimation 
result comes and where the starting points which make it possible to improve the ecological 
situation (HÜLSBERGEN, 2002) are. 
 
 
Fig. 2.2.1. Interlaced flows of material in the model of reproduction (HÜLSBERGEN, K-J., 2002) 
 
 
EXPECTED RESULTS 
 
 As the most important result, a model region will be described on the basis of different 
achievement intensities. That means, on the basis of the existing surfaces of the farms the 
optimal milk production will be calculated, so that the farms don’t have to buy additional 
feeds and nutrients, so that as much as possible humans in the region find an occupation and 
so that the farms can manage with small environmental impacts. 
As further important result an estimation result of environmental and climatic relevant 
trace gas emissions for procedures cattle housing of different production intensity is expected. 
Low excretion for each unit animal product can be obtained by high performance, reduction 
of the animal stock as consequence of higher performances, optimal ration organization 
(avoidance of surplus) and ration addition with essential (e.g. amino acids) and non-essential 
additives (e.g. enzymes).  
The knowledge of the economic development possibilities in the branch milk 
production supplies important meaning for the agriculture of Brandenburg and bases for 
political decisions in view of the preserve of jobs, and not least for the conversion of the 
resolutions for the reform of the European Common Agricultural Policy. The target functions 
for model calculations by differentiated production intensities are the regional cycles of 
matter and lowly environmental deterioration by maximum employment and added value in 
the region. 
The consequences (environment, economic viability, employment) of location-adapted 
intensities of the crop farming (especially fodder production) and milk production are 
exemplary represented.  
Altogether it can be expected that through the work of the requested project a 
substantial contribution for the improvement of animal and environmental protection by the 
cattle housing will be  made. 
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